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In Adomian’s solution of linear or nonlinear, deterministic or stochastic. 
differential equations, the decomposition of the linear part into L + 2 can be made 
so as to simplify Green’s function and, consequently, the resulting computations. 
The author has intensively investigated stochastic, linear and nonlinear, 
differential equations and shown that the methods may be useful for deter- 
ministic equations as well [I]. These methods yield an approximate solution 
in series form. Modeling, however, is approximate and talk of exact solution 
is unjustified. What matters is a computable and accurate procedure. Even in 
the deterministic case, if one tries, e.g., a Picard iteration, he quickly learns 
that the method is both cumbersome and inaccurate. It fails, utterly, in the 
stochastic case as do other methods, generally, unless one is satisfied with 
perturbation methods and willing to incorporate severe restrictions on the 
nature and magnitude of fluctuations. In this paper we shall clarify the 
choice, of Green’s function in our solutions for higher order differential 
equations. 
DISCUSSION 
Consider the linear stochastic differential equation in the form considered 
by the author and his co-workers Lfy = x, where x is a stochastic process on 
T x Sz, where (0, F, ,u) is a probability space and LY is a stochastic operator, 
in this case, a linear, ordinary differential, stochastic operator. Since it is 
assumed in the above works that the stochasticity can occur in all coef- 
ficients except the highest ordered derivative we shall write 
Y(t, w) = d*/dt” + Ci:!, a,(& w) d”/dt” and we shall take L = d”/dt” rather 
than L = (.V} since a simple Green’s function is desirable. We are still using 
as in the reference the decomposition of 9 into deterministic and random 
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parts but into L + L’ + 9 and solving for Ly as before, L’ now is given by 
2::: (a,(t, 0)) d”/dt” and 9 is given by Cz:i a,(t, w) d”/dt’, where 
a,, = (a,) + a&t, 0) for v = 0, l,..., n - 1, so that 9’ is zero mean. Now 
Ly=x-L’y-9y 
or simply 
y=L-'x-L-?2y (1) 
if we allow 5%’ to have a mean value and identify it as CE:i q,(t, w) d”/dt”. 
Letting L = (9) was a convenience if L-’ was easily determinable, but is 
not a restriction. It’s more important to use a simple Green’s function in the 
computation of terms of our usual decomposition. It’s interesting to note also 
that since L -’ is an n-fold integral, 
L-lL.=j; ..q; Ly=L-‘x-L-‘.Y?y. 
The left-hand side of (2) is 
n-l 
y(r) - x (P/v!) y”“(0). (3) 
u=O 
For example, if L = d*/dy*, we have 1; Ib d*y/dr*. The first integral yields 
y’ 1; = y’(t) - y’(0). Th e second yields y(t) -y(O) - y’(t). Hence, (2) 
becomes 
n-l 
y(t) = K\‘ (t”/LJ!) y’L”(o) + L - ‘x - L - ‘.Ry. 
c = 0 
If the initial conditions are zero, the first term of Adomian’s solution for y by 
decomposition into CEO yi is y. = L - ‘x. If not, 
n-l 
y, = L-‘-y + x y”“(O)[f’/V!j. 
r=o 
(5) 
Additional terms may also appear from the stochastic-bilinear concomitant 
term of the Adomian-Sibul (stochastic-Green’s) theorem when an operator 
.3 involving derivatives is replaced by its adjoint. 
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Since nonlinear equations only change integral equation (1) to 
the same result holds for nonlinear equations. We can proceed analogously 
in non-random equations also by writing L + R where L is easily invertible 
as before and R is the remaining part of the linear operator. 
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